Summary. The physiologic basis of erection is yet to be dear. Recently, we were able to identify the cavernous nerves which are responsible for erection. Using electroerection in the monkey, we were able to study the physiologic changes that occur during erection and detumescence. Basically, erection is a result of: (1) active relaxation of sinusoidal spaces in the corpora cavernosa, (2) active arteriolar dilatation, and (3) active venous constriction. On the contrary, detumescence is a passive phenomenon.
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The hemodynamics of penile erection are still a matter of debate. Back in the 19th century, Bochdolek [1] and Waldeyer [2] , postulated that the main event in maintenance of erection is venous occlusion. In several more recent studies, erection is described to be the result of either increased arterial flow [3] [4] [5] [6] [7] , arteriovenous shunting [7] , or decreased venous outflow [8, 9] .
Amidst all the controversies, we are hereby describing the physiologic mechanism of erection based on electrostimulation of the nervi erigentes (or cavernous nerves) that we recently identified in the monkey (Fig. 1) .
The anatomy of the nervi erigentes was verified in 6 monkeys of different species (Macaca mulatta, Macaca nemestrina and Macaca fascularis) through operative neurostimulation and cadaveric dissection. In brief, the pelvic plexus is formed by the junction of autonomic components of 1-,7, $1 and $2 nerves that exit anteriorly from the vertebral foramina, and of the hypogastric nerve which emerges from the inferior mesenteric plexus. The pelvic plexus spreads distally along the lateral border of the rectum and branches to several pelvic organs (bladder, prostate, seminal vesicle, urethra and corpora cavernosa). In the monkey, several bundles of this plexus travel along the posterolateral aspect of the seminal vesicle and prostate to enter the base of the corpora cavernosa.
* To whom offprint requests should be addressed All of the following experiments were conducted on the above mentioned monkeys whose cavernous nerves had been successfully implanted for 3-7 months (Fig. 2) .
Arterial Flow and lntracorporeal Pressure During Erection
For this and all consequent studies, 3 parameters were simultaneously measured: Electrical stimulation of the cavernous nerves resulted in the following (Fig. 3 ).
1. Latent phase of erection (7-10 s): lengthening of penile shaft, no change in intracorpore.al pressure, increase of systolic and diastolic phases of corporeal arterial flow denoting a definite decrease of intracorporeal resistance.
Tumescence phase:
hardening of the corpora along with sharp increase in corporeal pressure and flow (systolic and diastolic phase).
Full erection:
the penis is hard, fully elongated and pulsatile. The corporeal pressure stabilizes at a plateau level 5 to 10 mmHg below systolic aortic pressure. Diastolic corporeal flow is almost nil while systolic flow drops gradually but stays higher than prestimulation level. This maintained increase in systolic corporeal flow contributes to the turgidity of the corpus spongiosum and glans penis.
When stimulation is terminated, both corporeal pressure and flow drop back to baselines.
Systemic arterial pressure did not change all through the study. Blood Gases (Table 1) Blood samples taken from proximal and distal shaft revealed that during the flaccid state, the picture is that of a venous pool (low PO2, high CO2). After 30 min of sustained full erection, the picture was that of arterial blood even in the most peripheral part of the corpora cavernosa (high PCO2, low PCO2). This denotes adequate metabolic exchange during erection.
Radiologic Studies (Fig. 4) Infusion cavernosogram showed that a single cavernous vein draining into the internal pudendal vein was the only venous outflow channel for the corpus cavernosum. During erection this vein could not be visualized. Based on the blood gases, it is obvious that outflow constriction occurs during tumescence. Arterial inflow and venous outflow are taking place to maintain adequate metabolic exchange (as evidenced by the blood gases study) but the venous outflow is so minimal that it could not be radiologlcally documented.
When neurostimulation is terminated, the cavernous vein is rapidly visualized. This clearly demonstrates rapid venous outflow during the detumescence phase.
Conclusion
Although some minor anatomic difference between the monkey and the human do exist, the physiology of erection in both is very similar beyond any doubt.
In brief, the mechanism of erection can be summarized as follows:
1. Erection can be induced and maintained when the cavernous nerves are stimulated.
iiiii !iiiiiii ii (il ¸¸ is immediate increase in arterial flow with no increase in intracorporeal pressure despite shaft elongation and active widening of the corporeal sinusoidal spaces.
3. During tumescence phase (20 s), intracorporeal pressure rises rapidly while the arterial inflow gradually decreases from the level of the latent period.
4. Full erection is characterized by minimal arterial and venous flow to and from the corpora cavernosa, along with maintained high corporeal pressure (5 to 10 mm Hg below systolic arterial pressure). Active venous constriction is of great importance in maintaining erection.
5. Detumescence is a passive phenomenon and involves reopening of venous channels and decrease of arterial flow to the penis.
